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In this note, the distribution of bursts is obtained, as defined by Chien and Teng, 
for a linear code and its coset. 
1. INTR~OUCTI~N 
Korzhik [2] has investigated the correlation between the open loop burst 
distribution of a binary group code and its dual. An n-tuple (a,, a, ,..., a,) is 
called an open loop burst of length b if its only nonzero components are 
confined to b consecutive positions, the first and the last of which are 
nonzero. There is another definition of burst due to Chien and Teng ] 1 ] 
which reads, “A burst of length b is a vector whose only nonzero 
components are confined to b consecutive positions the first of which is 
nonzero.” We call such a burst a CT burst. 
2. DISTRIBUTION OF CT BURST 
Let V be (n, k) linear code over GF(2) and let V’ be the dual of V. 
Korzhik [2] defined the following: 
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(a) Four types of vectors of length i 
Rf=(l 0 **a 0 l), Ri= (0 0 **a 0 O), 
f-g= (0 0 .** 0 l), +(I 0 **. 0 0). 
(b) The operator 
Lj(a, , a, ,..., a,) = (aj, aj+ 1 ,..., aj+i- 1). 
(c) The parameters 
n-i+1 
+ s 
V’EVl 
c d(Lj(v’) + Rj) 
U’fO 
j=l 
for t = l,..., 4 and i = 2 ,..., n, where 
6(v) = 1, if v = 0, 
ZZ 0, otherwise. 
The following theorem gives the distribution of CT bursts: 
THEOREM 1. Let By denote the number of CT bursts of length i in an 
(n, k) linear code V over GF(2). Then 
BY = 2i-nik-1 [n-i+ 1 +ci-t;:]. 
ProoJ Let Tj = {v E K”: L;(v) = Ri}, K = GF(2), then Tj is clearly a 
subspace of K”, and 
(Tj)’ = {v E K”: v has ones only in bits j through i +j - 1 }. 
It is clear that 
n-i+1 
B,!’ = E /I Vn ((q)l\(rj; t))jl. 
j=l 
LEMMA. /I vn (Q1/l = 2k+i-n (1 vL n q/l. 
ProojI 
dim(Vn (Tj)‘) = dim(V) + dim((Tj)‘) - dim(V+ (Tj)‘) 
= k + i-dim(V+ (T$)‘)= k $ i- (n -dim(V’n Tj)) 
= k + i - n + dim( V’ n Tj). 
As 1) WIJ = 2dimo+‘), for any subspace W of K”, we have completed the 
proof of the lemma. 
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Hence 
n-i+1 
=2kti-n-l x 
j=l 
= 2k+i-n-l xl (26(L;(u’) + R;) 
C’EV 
- (S(L;(u’) + R;) t G(Lf(u’) + R:))) 
1 
1: 1 (&L;(d) + R;) - d@;(d) + R;)) 
L”EV I 
1 + x I (&$I’) + R;) - G(Lj(u’) + R;)) 
L’ E v I 
o’fo 
=2k+i-n-‘(,-j+ 1 +,$r6). 
EXAMPLE. Let V be (7,4) code generated by 
+ ; ; ; ; ; ;j. 
Then V’ is (7, 3) code generated by 
1001010 
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Thus 
I+ = {(ooooooo), (1001010), (01001 lo), (001 lOOl), 
(1101100), (1010011), (0111111), (1110101)}. 
Now 
and 
r;: = 6, r; = 0, r; = 0, t;; = 0, r; = 0, r: = 0 
c; = 12, 1;: = 5, t;: = 0, r: = 0, c; = 0, c: = 0. 
Now 
BY = 2i-n+k-‘[n - i + 1 + ri - c] = zip4[8 - i + [i, - d]. 
I 
Thus we have 
B;=(), B+O, Br=4 9 By=6 9 Bv=8 B”=8 6 Y  1 * 
Wasan [3] has obtained the burst distribution of a coset of a linear code. 
Using a similar argument, the CT burst distribution of a coset of linear code 
can be obtained as stated, in Theorem 2 (without prooQ. 
THEOREM 2. Let V be an (n, k) code and a be an n vector not in V. If 
By+” denotes the number of elements of coset a + V which are CT bursts of 
length i, then 
where 
B;+V= 2i-nfk-1 (n - i + 1 + 2(ul- q:) - (ii - ri)), 
n-i+ I 
+ \‘ v 
Y  
G(Lj(v’) + R ;> 
C’EV nl$ ,r, 
I”#0 
for t = l,..., 4 and i = 2 ,..., n. 
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